Renal function has been studied in normal human subjects over some hours after the administration of 250 
Adrenal corticoids are thought to have a wide variety of effects upon renal function in man and other species. Thus, in addition to causing sodium retention and increased potassium excretion, a number of corticoids have been reported to depress phosphate reabsorption, and to increase glomerular filtration rate (g.f.r.) and renal plasma flow (r.p.f.). The present experiments were originally designed to determine whether cortisone depresses the phosphate tubular maximum (Tm ) in man, as it is said to do in the dog [Roberts & Pitts, 1953] . It was soon discovered, however, that records of acute effects upon human renal function are extremely scanty, and often consist of fragmentary observations made in the course of therapy. Studies made after some days of therapy may reflect only secondary adaptive changes and may fail to give any indication of primary actions of the hormones on the kidney. Since in the course of another investigation cortisol (referred to below as hydroeortisone) was adminis¬ tered i.v. to healthy human subjects [Mills & Thomas, 1957] , the opportunity was taken to observe the acute renal effects, particularly as extensive control data upon the handling of a phosphate load by the human kidney are already available [Longson, Mills, Thomas & Yates, 1956] .
METHODS

Subjects and general procedure
Seven healthy male subjects, aged years, provided most of the experimental data described. On the day of the experiment, they abstained from caffeine but ate a light breakfast.
The corticoids used were : cortisone acetate, 250 mg, taken by mouth some 4 hr before the start of the experiment; hydroeortisone (free alcohol), 100 mg in 20 ml. 50% ethyl alcohol, added to 0-51. isotonic lactose before i.v. injection; hydrocortisone hemisuccinate, 133-7 mg, representing 100 mg hydroeortisone, injected i.v. in 2-4 ml. water or isotonic NaCl. In all respects, the action of the free alcohol and of the hemisuccinate have appeared identical. In some experiments buffered phos¬ phate solutions were continuously infused to raise the plasma concentration to 2-4 mM. In some inulin was infused to measure g.f.r., and in a few sodium p-aminohippurate (PAH) was also infused, to measure the r.p.f. ; the amounts given main¬ tained plasma concentrations of between 15 and 52 mg inulin and between 1-8 and 6-8 mg PAH/100 ml. ; the concentrations in any one experiment remained reasonably constant. Blood was collected and urine voided at 10-30 min intervals. Fuller technical details will be found in previous pubhcations: Longson et al. [1956] for the control determinations, and Mills & Thomas [1957] Creatinine: Bonsnes & Taussky [1945] . 
RESULTS
Renal haemodynamics
Inulin clearance has been determined twice upon each of three subjects under the influence of oral cortisone, in the course of a phosphate infusion; for comparison, these experiments have been carefully matched with six further experiments in which closely similar phosphate infusions were given to the same subjects without cortisone. In two pairs of experiments, PAH clearance was also determined. Tables 4 and 6. Table 2 shows the Table 6 ), and occasionally increased markedly (subject S, Table 6 ).
Phosphate excretion Plasma concentration and renal output of phosphate, and inulin clearance, have been determined in two subjects at both normal and elevated plasma concentrations, in two subjects only at normal concentrations, and in three subjects only at elevated levels. The numbers of experiments on each subject with and without corticoids, and [Herbert, 1951] , and since phosphate excretion is supposed to be governed by a Tm mechanism [Schiess, Ayer, Lotspeich & Pitts, 1948; Anderson, 1955] Fig. 3 the Table 6 ). In the experiment of Table 5 about 40 min elapsed between hydroeortisone injection and demonstrable change in sodium and potassium output; in other experi¬ ments the delay was usually hard to define (Table 6 ). The effects of sodium output were progressive : when observations were continued for 5 hr the lowest sodium output occurred in the last hour.
DISCUSSION
Sodium retention and potassium loss on administration of adrenocortical hormones have usually been studied over periods of days or weeks. Among acute experiments on dogs given cortisone intravenously, Roberts & Pitts [1952] , Roberts & Randall [1956] have found a drop in sodium excretion in |-1 hr, whilst Garrod, Davies & Cahill [1955] found the major change in the 2nd or 3rd hr. Roberts & Randall found, however, no increase in potassium excretion over 2 hr after giving cortisone, despite a drop in sodium output; and Roberts & Pitts [1953] question whether adrenal corticoids exert a direct action on tubular ionic exchange of sodium for potassium, since they found the same cation excretory pattern in dogs infused with phosphate whether they were adrenalectomized, intact, or given cortisone or deoxycortico¬ sterone acetate.
Few workers have described the acute renal effects of intravenous hydroeortisone in man. Huffman, Wilson, Clark & Smyth [1956] were unable to observe any changes in renal function in two patients who were given 100 mg ; however, their observations were confined to a single period of 2 hr after injection and, since our observations suggest a delay period of perhaps 1 hr, it is likely that any changes during the 2nd hr would be masked by inclusion with the 1st hr. Knight, Kornfeld, Glaser & Bondy [1955] gave 50 or 100 mg to five subjects and observed variable and inconstant changes in sodium output, but a regular increase in potassium output associated with a rise in plasma concentration. It is likely that any effect upon sodium output was obscured by the diurnal rhythmic changes which have so bedevilled renal physiology. Laidlaw, Dingman, Arons, Finkenstaedt & Thorn [1955] emphasize that much of the variability in sodium output after giving adrenal corticoids may be due to the inter¬ action of two opposing influences, an increase in filtered load due to increased glomerular filtration, and an increased tubular reabsorption.
We have produced evidence of a rapid and presumably direct action upon sodium and potassium excretion conspicuously present during steady phosphate infusion, compatible with the possibility [Berliner, 1950] [Roberts & Pitts, 1952; Garrod et al. 1955; Roberts & Randall, 1956] Roberts & Pitts [1953] , and was confirmed by Roberts & Randall [1956] . Obser¬ vations on man seem to be non-existent, although Ingbar et al. [1951] found that after many days of cortisone therapy excretion of phosphate was increased in spite of unaltered or reduced plasma concentration. We have already demonstrated a consider¬ able day-to-day variation in Tmp in any one subject [Longson et al. 1956] , and values obtained in subjects under the influence of cortisone, though on the whole rather below these controls, overlap the normal range. A considerable portion of the day-to¬ day variation in controls is associated with variation in g.f.r., upon Thomas, 1957] . Scrutiny of the data as a whole indicates no connexion between the different actions of the hormones, apart from the association between Tm and g.f.r., and perhaps an association between large changes in g.f.r. and r.p.f. All the renal actions had, however, a much more prolonged time course than had the action on plasma phosphate previously described [Mills & Thomas, 1957] . While plasma phosphate concentration was always returning towards normal 4 hr after injection, and often after 2\ hr, the renal effects showed no sign of diminishing by the end of our longest experiments lasting 4 or 5 hr.
Variability of the action of hormones may often be ascribed to variations in the rate of absorption or destruction, or of conversion into active substances. The first does not arise with intravenous administration ; and were any of these explanations correct, one would expect an association between weak action in one with weak action in another respect. It is this association which is so conspicuously lacking. We are thus led to search elsewhere for the wide variability of response. 'Varying responsiveness of target organs' is a phrase which does nothing to enhghten our ignorance. It would appear that the physiological variables which we have studied are subject to powerful, unpredictable and unidentified influences. The doses we have used, 100 mg hydroeortisone intravenously or 250 mg cortisone orally, are large in relation to normal production of adrenocortical hormones which Peterson & Wyngaarden [1956] estimate as about 1 mg/hr; spontaneous variations in the rate of release of hormones from the adrenals are thus unlikely to account for the varying response to our dose. An unknown influence upon the renal excretion of sodium and potassium has been postulated by Stanbury & Thomson [1950] and by Mills & Stanbury [1952, 1954] 
